The paper seeks to describe beverage consumption and examine the association between beverage consumption and total water intake and total energy intake of the adult population in the Balearic Islands. Beverage consumption, total water intake, and total energy intake were obtained by using two 24-h diet recalls from a cross-sectional nutritional survey carried out in the Balearic Islands (n = 1386). The contribution of beverages to total water intake and total energy intake were also assessed. Beverages accounted for 65-71% of total water intake and 29-35% of it provided by drinking water. Food moisture contributed 31-37% of total water intake. The mean daily total water intake from all sources was around 2.2 L for men and 1.9 L for women and slightly lower than the proposed adequate intake (AI) recommendations of the European Food Safety Authority (EFSA). The mean total energy intake was 2222 kcal/day and beverages contributed 10.3% of total energy intake for men and 9.5% for women. Energy intake from beverages varied with age. In both sexes, milk was the main beverage contributed to total energy intake. The energy contribution of caloric soft drinks was 1.8% for men and 1.2% for women and energy intake from these beverages was significantly higher among younger adults. Water was the main beverage in the diet, followed by milk and hot beverages. Beverages were mainly consumed in the main meal times (breakfast, lunch, and dinner) in both sexes. The main findings of this study indicate that consumption of sugar-sweetened beverages (caloric soft drinks and commercial fruit juice) is higher among young adults, consumption of alcoholic beverages is higher among males aged 26 and older, and TWI (total water intake) is lower than the EFSA recommendations. These findings may be used to develop effective, healthy eating and drinking policies and campaigns.
Introduction
Water intake is very essential for human life because water accounts for 50-60% of adult body mass and we need water for the enzymatic and chemical reactions and excretion of metabolic waste from our body [1] . While in our early ancestors' diet consisted of only drinking water and breast milk [2, 3] , our beverage choices are vast.
The European Food Safety Authority (EFSA) estimates that 70-80% of total water intake (TWI) comes from drinking water and beverages, while the remaining 20-30% is obtained from food moisture [4] . However, estimates of the Spanish population fall slightly outside these estimations [5] . The contribution of foods and beverages to the TWI for the Spanish population are 32% and 68% [5] , respectively. Still, drinking water is the main source of water in the diet of all age groups, and consumption of other beverages varies according to age [6] [7] [8] [9] [10] [11] [12] .
Many beverages contribute to total energy intake (TEI). The average energy contribution of beverages to TEI among European countries varies from 7 to 16% (e.g., 7% in Italy [13] , 8% in France [14] , 12% in Spain [5] , and 16% in the UK [15] ). Alcoholic beverages are the main contributors to energy intake, followed by milk [14, 15] .
Recent studies of TWI and beverage consumption and the association between beverage consumption and energy intake among Spaniards have been published [5, 12] . A recent study suggested that the population of the Balearic Islands is undergoing a nutrition transition [16] . We, therefore, investigated beverage consumption and TWI, with special attention to the types of beverages consumed and their calorie contribution to total energy intake in a nationally representative sample from the Balearic Islands.
Methods

Study Population
Subjects of this study were participants in the OBEX (Obesity and oxidative stress) project which is a population based cross-sectional nutritional survey. The data collection took place between 2009 and 2010. The sample population was derived from residents aged 16-65 years registered in the official population census of the Balearic Islands. The sampling technique included stratification according to municipality size, age, and sex of inhabitants, and the samples were randomization into subgroups, with the Balearic Islands municipalities being the primary sampling units, and individuals within these municipalities comprising the final sample units. The theoretical sample size was set at 1500 individuals and the one specific relative precision of 5% (type I error = 0.05; type II error = 0.10), and the final sample was 1386 (92.4% participation). Pregnant women were excluded from this study. This study was conducted according to the guidelines laid down in the Declaration of Helsinki, and all procedures involving human subjects were approved by the Balearic Islands' Ethics Committee (Palma de Mallorca, Spain) No. IB/1128/09/PI. Written informed consent was obtained from all subjects and, when they were under 18 years, also from their parents or legal tutors.
General Questionnaire and Anthropometrics
A questionnaire collected the following information: age, marital status, educational level (grouped according to years and type of education: low, <6 years at school; medium, 6-12 years of education; high, >12 years of education), and socioeconomic level (classified as low, medium, and high according to the methodology described by the Spanish Society of Epidemiology) [17] .
Information about smoking habits and alcohol consumption was collected and grouped as non-smoker, ex-smoker, smoker, and non-drinker, occasional drinker, daily drinker (1-2 drinks/day), and heavy drinker (more than three drinks/day).
Anthropometric [18] and blood pressure (BP) [19] measurements have been described in full elsewhere. BMI was computed as weight/height 2 (kg/m 2 ) and study participants were categorized as healthy weight (BMI < 24.9 kg/m 2 ), overweight (25 kg/m 2 < BMI < 29.9 kg/m 2 ), and obese (BMI ≥ 30 kg/m 2 ) [20] . Hypertension was defined as either having a systolic blood pressure (SBP) of ≥140 mmHg or diastolic blood pressure (DBP) of ≥90 mmHg, currently under antihypertensive treatment, or previously diagnosed for hypertension.
Physical Activity Assessment
Physical activity (PA) was evaluated according to guidelines for data processing and analysis of the International Physical Activity Questionnaire [21] in the short form. The PA levels were estimated by using metabolic equivalents of task (MET). MET scores for different level activities were established based on the Compendium of Physical Activities [22] . On the basis of their total weekly MET scores, the subjects were divided into three groups: "low", "moderate", and "high" levels of PA.
Assessment of Beverage Consumption and Energy Intake
Beverage, food, and energy intakes were assessed by averaging two non-consecutive 24 h dietary recalls. To prevent seasonal variations, 24 h dietary recalls were administered in the warm season (May-September) and in the cold season (November-March). Furthermore, to account for day-to-day intake variability, the two 24-h recalls were administered from Monday to Sunday. Participants reported all foods and beverages consumed throughout the day: breakfast, second breakfast, lunch, afternoon snack, dinner, and outside of meal times. A manual of sets of photographs [23] was used for the estimation of portion size. Well-trained dieticians administered the recalls and verified and quantified the information obtained from the 24 h recalls.
Beverages were categorized into 11 groups; water (tap water and bottled water), full-fat milk, low/non-fat milk (semi-skimmed and skimmed milk), 100% fruit juice (all kinds of natural fruit juice), commercial fruit juice (all kinds of fruit juice sweetened with sugar), caloric soft drinks (all kinds of carbonated soft drinks, sugar added iced tea and energy beverages), diet soda (low calorie carbonated soft drinks), coffee, tea, alcoholic beverages (wine, beer, vodka, whisky, liquor), and other beverages (beer without alcohol, diet milkshake, soy milk, rice milk, oat milk, fermented milk drink with sugar, fermented milk drink, kefir, horchata, chocolate milkshake, isotonic drinks). Total milk included full-fat milk and low/non-fat milk, hot beverages included coffee and tea, and total fruit juice included all kinds of fruit juice were also calculated. TWI and TEI were calculated using a computer program (ALIMENTA ® , NUCOX, Palma, Spain) based on Spanish [24, 25] and European Food Composition Tables [26] , and complemented with food composition data available for the Balearic food items [27] . Total water intake was calculated as drinking water plus water from all other beverages and moisture from all foods. Identification of underreporting participants was based on the Goldberg cut-off [28] . Adults whose reported energy intake (EI)/basal metabolic rate (BMR) was <0.9585 were classified as under-reporters (n = 328), and they were excluded from the current study.
Statistics
Statistical analyses were performed using SPSS for Windows, version 24.0 (SPSS Inc., Chicago, IL, USA). For descriptive purposes, absolute numbers and percentages of participants were calculated for demographic and lifestyle characteristics and differences tested by χ 2 . Average daily beverage consumption, TWI (g/day) and TEI (kcal/day) were calculated and differences across means were evaluated by using analysis of variance. Differences in mean daily water, beverage and energy intake across age groups within sex were assessed by using student t-tests with Bonferroni correction for multiple testing. Partial correlations between the consumption of different types of beverages and TWI, water intake from beverages and foods, TEI, energy intake from beverages and foods were adjusted for gender, age, and BMI. For all statistical tests, p < 0.05 was taken as the significant level.
Results
Description of the Survey Sample
Survey respondents ranged from 16 to 65 years (mean 32 years) ( Table 1 ). Overweight prevalence was higher among men (41%) than women (32%). Men were likely to be single heavy drinker and have hypertension; women reported engaging in less physical activity. 
Contribution of Beverages and Food Moisture to Daily Diet
Daily mean beverage consumption was stratified by gender and age as presented in Table 2 . Consumption of full-fat milk, fruit juice, and caloric soft drinks tended to decrease with age in both sexes. Men consumed two times more caloric soft drinks (p < 0.001) and alcoholic beverage (p < 0.001) than women, while tea (p < 0.001) consumption was much higher in women.
The contribution of foods and beverages to daily TWI (g/day) and TEI (kcal/day), by gender and age group, are presented in Table 3 . In total, beverages accounted for 71.1% and 65.4% of TWI for men and women, respectively, while the contribution of all foods to TWI was 28.9% for men and 34.6% for women. The mean daily TWI from all sources was around 2.2 L for men and 1.9 L for women. Energy intake from beverages was higher in men than in women and slightly increased with age. The mean TEI of the study population was 2222 (±19) kcal/day, and beverages contributed 9.5% of TEI for females and 10.3% for males.
Contribution of Beverage Type to Diet
The contribution of beverages to daily water and energy intake by gender and age is presented in Table 4 . Water was the most consumed beverage for both sexes and drinking water alone accounted for 31.7% of the TWI for men and 29.2% of the TWI for women. Among other beverages, hot beverages (mainly coffee) and milk were the main sources of TWI for both sexes. In both males and females, milk was the principal beverage contributor of TEI. Among younger adults, the contribution of commercial fruit juice and caloric soft drinks to TEI was higher, while the energy contribution of alcoholic beverages was higher in middle-aged men. Figure 1 shows the mean daily consumption of beverages during each meal time for males and females. Milk, fruit juices, and hot beverages (coffee and tea) were mainly consumed for breakfast in both sexes. Alcoholic beverages were mainly consumed during lunch and dinner. Other beverages were more evenly spread throughout the day, with slightly higher consumption during lunch and dinner. The main part of the water consumption was concentrated in the afternoon, and the highest water intake was observed outside of the meal times.
Distribution of Beverages during Day
Percentage of total beverage consumption during each meal time is presented in Figure 2 . Beverage consumption during dinner was significantly higher in middle-aged men than others, while a higher proportion of older women preferred to consume their beverages during dinner.
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Percentage of total beverage consumption during each meal time is presented in Figure 2 . Beverage consumption during dinner was significantly higher in middle-aged men than others, while a higher proportion of older women preferred to consume their beverages during dinner. In Table 5 , we assessed the correlation between the consumption of different types of beverages and TWI, water from beverages and foods, TEI, energy intake from beverages and foods. Water consumption was highly correlated with the total beverage consumption, water intake from beverages and TWI. Consumption of caloric soft drinks was associated with energy intake from foods and beverages and also TEI. In other cases, correlation coefficients were generally unremarkable. Table 5 . Partial correlation between the consumption of different types of beverages and TWI, water from beverages and foods, TEI, energy intake from beverages and foods (adjusted for gender, age, BMI, and PA). 
Beverages
Discussion
The present study investigated the beverage consumption and TWI and TEI from beverages among Balearic adults. The results show that mean TWI was 2.2 L for men and 1.9 L for women in the study population and slightly lower than the proposed AIs of water, which are 2.5 L for males and 2 L for females by the EFSA [4] . Water recommendations of EFSA are applied only to conditions of moderate environmental temperature and moderate physical activity levels [4] . TWI below the recommended values might be related with the low physical activity level of the study population. We observed that more than half of the study population had a low physical activity level.
According to the estimation of EFSA, beverages contribute 70-80% of TWI and foods contribute 20-30% of TWI [4] . While men met these estimations, among women water intake from foods was higher, 35%. This difference can be explained with the high vegetable consumption of women as these contain a high amount of food moisture. We observe that women consumed more vegetables (172 g/day) than men did (142 g/day) (data not shown), and this finding is in line with a previous study [29] .
In this study, water was the principal beverage, and water accounted for 31% of TWI. In parallel to our findings, drinking water was the main beverage among the entire Spanish population [12, 30] . Within other beverages, hot beverages were the main contributor to TWI, followed by milk and caloric soft drinks.
Energy intake from beverages varied within sex and age-specific groups and mean energy intake of the whole population is 9.8% which was lower than those of the entire Spanish population [12] . Overall, milk is the main beverage, accounting for energy intake, followed by alcoholic beverages and caloric soft drinks. In general, energy contribution of caloric soft drinks was 1.8% for men and 1.2% for women in our study population, but energy intake from these beverages was significantly higher among younger adults, especially in men (2.7% of TEI). In addition to caloric soft drinks, energy intake from commercial fruit juice was higher among younger adults. In comparison with the US population (5.7%) [31] , energy intake from caloric soft drinks is lower in the Balearic population, but in view of the adverse health effect of caloric soft drinks [32] [33] [34] , high consumption of these beverages among younger people should be discouraged by health authorities.
Another issue to be raised is the higher energy intake from alcoholic beverages of adults aged 26 and older, particularly men. Many older adults have chronic health conditions, and therefore, they take numerous medications; alcohol intake may interact with these medications [35] . Mean daily alcoholic beverage intake of the study population was below the recommended limits of alcohol and low to moderate alcohol consumption has some health benefits [36, 37] . However the body composition changes with age and the amount of total body water decreases, which results in higher blood alcohol concentration in older than younger adults for the same amount of alcohol intake [38] . Close attention needs to be paid by health authorities for identifying high alcohol consumption of older adults since they are at a greater risk of alcohol-related harm than younger drinkers.
Adults in the Balearic Islands consumed more beverages during main meal times. Type of beverages varied between different meal times. Hot beverages, milk, and fruit juices were mainly consumed at breakfast, while water consumption was the lowest during breakfast. Fruit juice and milk have more effects on hunger and satiety than water, and these beverages satisfy thirst like water [39] . This might explain the beverage preferences of the study population and low water consumption during breakfast. Similar to our findings, milk and fruit juices were commonly consumed beverages for breakfast in Norway [40] .
Earlier studies have suggested that consumption of sugar-sweetened beverages was related to high levels of energy intake [41, 42] . In line with this, consumption of caloric soft drinks was positively correlated with TEI and also energy intake from food. Consumption of caloric soft drinks not only adds empty calories to the diet, but also regular consumption of these energy-dense beverages may affect the food choices and total caloric intake [43] .
Some of the strengths of the present study consist of the use of a large and representative sample of Balearic adults. Misreporting of energy intake is an acknowledged problem in all dietary assessment methods [44, 45] ; Goldberg cut-off methods [28] were applied to exclude under-reporters. Several limitations of the present study need to be mentioned. First, the food and beverage intake and physical activity (IPAQ questionnaire) data are gathered using self-reported questionnaires and might be influenced by recording errors. Estimation of portion size is a usual weakness of self-reported dietary assessment methods; however, we used a manual of sets of photographs to avoid this weakness. Another limitation of the study is its cross-sectional design, which limits conclusions regarding causality. We used two 24 h dietary recalls. Dietary intakes estimated by means of two 24 h dietary recalls are not suitable for determining the usual intake distributions [46] ; therefore, we do not attempt to describe the usual intake distributions of daily water intake. We present population means and standard errors for the beverage consumption, TWI, and TEI.
Conclusions
Although the energy contribution of beverages is low among the Balearic Islands population, there are some issues requiring the attention of health authorities for promoting healthy drinking. The main findings of this study indicate that consumption of sugar-sweetened beverages (caloric soft drinks and commercial fruit juice) is higher among young adults, consumption of alcoholic beverages is higher among males aged 26 and older, and TWI is lower than the EFSA recommendations. These findings may be used to develop effective, healthy eating and drinking policies and campaigns. 
